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I  REAPS 


PARTGEN:  AN  ADVANCED  INTERACTIVE  METHOD 

FOR  HIGHLY  AUTOMATED  PARTS  GENERATION  BASED  ON  THE  DESIGN  MODEL  DATA 


Frans  von  Cuilenborg 
Development  Project  Leader 
Shipping  Research  Services 
Oslo,  Norway 

Mr,  Cuilenborg  has  19  years  of  shipbuilding  experience,  14  of  those  years 
with  Shipping  Research  Services  in  Norway. 

ABSTRACT 

This  is  a  brief  introduction  to  the  present  status  of  the  AUTOMODL  devel¬ 
opment  effort  (AUTOKON)  and  an  indepth  description  of  the  first  module  of 
an  AUTOMODL  named  PARTGEN,  PARTGEN  works  on  a  topological  model  of  the 
ship  and  is  stored  in  the  database,  PARTGEN  uses  extensively  interactive 
graphics  and  will  virtually  eliminate  90  percent  of  what  today  is  called 
partcoding  in  the  production  phase,  In  addition  to  performing  part  gen¬ 
eration,  PARTGEN  also  has  other  valuable  functions,  It  can  do  fairing  of 
lines,  interactively,  to  establish  a  p r e I  i  mi  n a r y  hull  form  for  building 
up  the  design  model  in  the  database,  It  has  a  report  generator  whereby 
the  user  can  make  extensive  reports  from  the  database  and  make  user  formu¬ 
lated  layouts  on  the  reports.  PARTGEN  also  includes  extensive  automatic 
updating  procedures  due  to  changes,  This  is  a  benefit  of  having  parts 

for  production  stored  as  topological  data  instead  of  as  geometry, 
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PARTGEN 


The  first  mo  d  u  I  e  in  AUT  OMODL 


I  ntroducti  on 


PARTGEN  is  the  first  available  module  in  AUTOMODL.  It  is 

using  the  new  Database  system  TORNADO  which  will  be  the 
common  database  for  AUTOMODL.  PARTGEN  is  an  interactive 
tool  to  define  steel  structures  in  plane  surfaces.  The 

PARTGEN  module  can  be  used  in  three  different  ways. 

0  PARTGEN  can  receive  curves  from  other  programs.  These 
curves  will  then  form  various  surfaces,  and  these  surfaces 
will  be  in  various  stages  of  completion  depending  on  the 
detailing-level  done  with  other  programs.  These  curves 
may  include  boundary  curves  for  the  surfaces  (edges), 
intersection  curves,  trace  curves  (stiffener  traces), seam 
curves  and  curves  wi  t  h  cutouts. 


0  PARTGEN  can  also  build  up  the  structure  within  a  surface 
using  available  co  mma  n  d  s  and  ma  c  r  o  s . 

0  PARTGEN  can  also  be  used  as  a  combination  of  the  two  above. 
This  will  typically  be  the  case  when  the  structure  is  only 
partially  finished  before  PARTGEN  is  used. 

The  regular  output  from  PARTGEN  is  production  parts  ready 
for  nesting.  However,  output  or  information  is  also  stored 
in  the  database,  and  various  reports  can  be  generated  as 
regular  output. 

Output  from  PARTGEN  can  also  be  used  by  AUTODRAW  for, gene- 
rat  i  on  of  dr  a  wi  ngs . 
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Systemphi  I  osophy 

In  PARTGEN  there  are  several  basic  consepts  that  need  some 
expl  anat  i  on. 

0  Product,  A  product  in  PARTGEN  is  the  entire  sturcture 

the  user  wants  to  work  with,  It  can  be  an  entire  ship, 
a  half  ship  or  a  group  of  units,  A  product  is  n  o  r  ma  I  I  y 

given  a  name  like  YN  228AB,  A  project  identification 
(Project  number)  is  also  linked  to  the  product, 

0  Surface,  A  product  is  built  up  of  various  surfaces,  A 

surface  is  defined  as  a  U,  V ,  W- coordinate  system,  related 
to  the  global  X,  Y,  Z  system. 

The  surfaces  in  PARTGEN  are  given  names  by  the  user,  The 
naming-conventions  made  so  far  should  be  familiar,  PARTGEN 
is  using  names  like:  SHELL,  DECK,  PLTF,  STRINGER,  GIRDER, 

T  F  R  A  ME  etc, 

0  Curves,  A  surface  is  built  up  by  various  curves,  and  a 

particular  curve  is  always  within  a  surface,  These  curves 
may  be  generated  by  PARTGEN  itself,  or  they  may  be  comming 
from  other  programs  like  BOF,  TRALOS,  TRADET  etc, 

There  are  several  types  of  curves,  and  each  curve  has  a 
n  a  me  (type)  and  a  n  u  me  r  i  c  identification  n  u  mb  e  r , 

The  type  of  a  curve  also  indicates  what  kind  of  curve  it 
is,  We  have  HOLE-CURVE  (holes),  SEAM-  CURVES  (seams,  butts), 
TRACE-CURVES  (traces  of  stiffeners),  I  NTERSECTI  ON- CURVES 
(curves  formed  by  two  surfaces  intersecting  each  other) 
etc, 

The  three  above  mentioned  consepts  form  the  basis  for  part- 
generation  with  PARTGEN,  Except  for  the  Product,  the  user 
is  free  to  manipulate  surfaces  and  curves  at  any  time  in 
the  PARTGEN  process,  thus  being  able  to  take  care  of  last 
mi  n  u  t  e  changes, 
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0  Assembly.  The  assembly  consept  is  used  when  PARTGEN  is  used 

for  generation  of  production  parts.  The  user  can  establish 
a  tree  structure  with  assemblies  and  subassemblies,  where 

the  assembly  normally  will  be  a  block  or  unit.  The  assemblies 
have  identification  numbers  as  also  the  subassemblies  have. 

An  assembly  or  subassembly  is  built  up  by  parts  for  pro¬ 
duction.  A  part  can  not  be  defined  without  belonging  to  an 

a  s  s  e  mb  I  y . 

0  Parts.  Parts  are  defined  in  PARTGEN  as. belonging  to  an 

assembly  or  subassembly.  One  particular  part  will  recide 
in  a  surface  and  contain  various  curves,  also  belonging  to 
a  surface. 

PARTGEN  is  not  a  part  splitting  programs.  It  does  not  even 
have  any  part  splitting  capability.  PARTGEN  is  using  inter¬ 
section  points  between  curves  to  generate  a  part.  The  part 
is  built  up  by  topological  points  for  me d  by  the  intersection 
points  between  the  curves.  This  consept  makes  automatic 
updating  of  parts  based  on  modifications  to  curves  easy. 
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How  PARTGEN  works 


Normally,  the  PARTGEN  process  will  start  up  after,  or  at 
the  end  of  building  up  the  mo  del  of  the  structure  in  the 
database.  The  building  up  of  the  model  in  the  database  is 
today  done  by  the  programs  BOF,  LANSKI ,  TRALOS  and  TRADED. 
These  are  traditional  batch  oriented  programs.  However, 
they  are  not  run  as  batch  programs  today.  All  the  traditional 
waiting  time  in  a  batch  environment  has  been  eliminated 
by  running  the  programs  on-line  on  a  minicomputer  from  a 
graphic  screen  (terminal)  like  Tektronix  or  LSI  -ADM  32. 

Quick  verification  and  response  to  changes  are  key  words 
in  this  context.  In  the  near  future,  the  complete  model 
build  up  in  the  database  will  be  done  by  other  A U T 0 MO D L 

modules.  Today,  parts  of  the  model  can  also  be  built  up 
by  PARTGEN. 

The  initial  bulk  of  data  belonging  to  the  model  is  trans¬ 
ferred  to  the  PARTGEN  database  by  the  programs  DRAWI  S 
and  AUTOLINK. 

From  the  PARTGEN  database  the  user  will  bring  up  a  particular 
surface  or  group  of  surfaces  on  the  screen. 

This  can  be  the  whole  surface  or  only  a  window  of  it. 

Normally  a  window  is  used  for  better  clearity.  If-the 
surface  is  complete  the  partgeneration  process  starts  i  mi  - 
diately.  However,  if  additional  seams  or  holes  have  to  be 

generated,  this  is  now  done  with  PARTGEN  directly  and  in¬ 
cluded  in  the  surface  and  stored  in  the  database. 

The  act ual  par t genar at  i  on  is  done  by  using  the  crosshair  to 

point  at  intersection  points  of  curves  that  form  the 
boundary  of  a  particular  part.  However,  before  the  actual 
partgeneration  takes  place,  an  assembly  must  be  started  by 
the  command  BEG-ASS  name.  Every  curve  that  is  inside  the 
part  will  be  included.  This  includes  holes  and  traces  of 
stiffeners.  By  the  crosshair  pointing,  the  topology  of  the 
part  is  generated. 
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Any  time,  later,  that  the  topology  of  the  part  is 
changed,  the  user  will  get  a  message  on  the  screen  that 
part  nos.  involved  will  be  deleted. 

If,  on  a  finished  part,  the  internal  structure  is  changed, 

by  adding  a  hole  or  removing  a  stiffener  trace,  the  parts 
involved  will  be  automatically  updated  without  any  inter¬ 
ference  by  the  user.  If  the  user  wants  to  generate  snipes 

(corner  cutouts)  at  one  or  more  corners  of  the  parts  this 
is  done  by  initially  using  a  SET- command  to  establish  a 
basic  radius. 

(  SET- CORNE R- OUT- RAD  10).  Now  10  mm  is  set  as  basic 

radius  for  corner  snipes.  When  pointing  at  a  corner  with 

the  crosshair  and  using  the  2  key  on  the  keyboard  when 

pointing,  a  corner  cutout  with  radius  20  mm  is  generated  at 
that  corner. 
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other 

reports  from 
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database 

can  be  generated  by  r e po r t  -  g e n e r a t o r  facilities. 

The  PARTGEN  commands  include  all  the  AUTOPART  commands  fa¬ 
miliar  to  the  yards  using  this  module  presently.  This  means 
that  all  the  geometry  possibilities  in  AUTOPART  are 
available  in  PARTGEN,  and  so  are  the  macro  facilities. 


This 

fact 

wi  1  1 

ma  ke  the 

transition  from  AUTOPART  to  PARTGEN 

easy 

a  n  d 

quick 

for  old 

users. 

By 

using 

t  h  e 

PARTGEN  module  for  production 

part  generation, 

t  h  e 

actual  part 

c  o  d  i  n  g , 

as  we  know  it  from 

ALKON  and  AUTOPART 

wi  1  1 

i  n 

effect 

d i  s  a  p pe a  r 

,  and  thus  represent 

a  t  r  e  me  n  d  o  u  s 

s  a  v  i 

ng  i  n 

t  i  me 

r  e  q  u i  red 

to  generate  producti 

on  parts. 

A  conservative 

e  s  t  i  ma  t  e 

of  3  0-  5  0  %  savi  ngs  in 

manhour  s  at  the  loft 

f  o  r 

part 

generation  ban 

be  expected. 
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